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[0 0 0 1] 

MIDI (Musical Instrument Digital Interface) ^CD^^-ft 
[0 0 0 2] 

M I D iM-^^iB^tcBs-r-ss^^LT, ^^w^mo^^^^yrizMv. mid 

lM#tC<fc yM;tlf 2'lit(Z)F S K (Frequency Shift Keying) ^CD^^Srifeb, 

Pulse Code Modulation) ^tLX'rt/^JV^'--$iilL. ^.(D'tV ^ JV'r— ^ 
^MCD (CD-DA ; Compact Disc-Digital Audio) feli^O^^M^^ 

[0 0 0 3] 

±^b:tt^e3;^(DM I D I^#(Z)|H#S^gfC^V>T, MIDI##*^ 
r®W#M#*^e>MIDlM-^$:^M-t-5;^i?)lcii. -e^W^ 

mcTKowt^mz^\^xum-^t\^x\^^w.mismz.n\t\^f=.^mmm.^m^v 

, ^MC J: DMI D I##*>P>Wl^>©#$:^^b. r(Z)W^M#$:5^S^'^;Hfc:b 
[0 0 0 4] 
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[0 0 0 5] 

J; ':^xm^^tir=L^m:^mizMj^i^r:^mm:^miz ^ u mmummti^^mm'^^^m 

[0 0 0 6] 

&sT. mm^mmi^xy^nm(Dmmmmiz^\^^xMm-t^o 

[0 0 0 7] 

. zL(D^~7.Ay}^m^iz^i)yt~^^yt^m(D^^vr^mm\^> ^(om^m 

^tlSWW## i^mW ^m^ltCD-R (CD Recordable) , DVD-R (D 
igital Video Disc Recordable) ^(D^M^^^^^Z ZiZy^t^ }]/^mT 

[0 0 0 8] 
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[0 0 0 9] 

mzMmi^r^'i^mmm^mni^. mmm^z z-fy^(bm^m^tir^=^mm^tf^^M 

[0 0 10] 

B. :t~^^ytmmmm2 0(DM.^m 

:^mmmmiz^^:t-'r^:tn&mm3 o ^m.mt^iz%^L-h. '?:(Dmm^m 
Miz-t ^r^i^. mmmii^2 2izM-t^^p^)vmm^n-z>yit-'7'^ yi-mmmmi 

mm 0 t.i.x&<r(D3mm(Dii:m(D=h(D^M^vx\^^^. 

[0 0 1 1 ] 

<Amtm> 

(1) 1 emDP sK^m\^^^Y^m:&mizj:v=^mm^^^^ 

(2) &>^2^^:^jv(D=^mm^^^:^j]y^m-t^mmm^^m^^^m^. mi 
D i^-^tj^^^m^nt^=^mm^^^^^:^)]y^mmi^x^t^^jvtm 

(3) mmm i^^mm^) (D^-T^Ayy^m^ mmm) (D:r.^yvmmits 1 7 

. 5 X n ytt s ( n lt^Ma)iEm) 
[0 0 1 2] 
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<Bttft^> 

(1) 2^aF SK$:MV^^Q^p^^S^CJ:yW#M^$:^^ 

(3) mmm i^^mm^) ©^-xa>f## mmm (D^L^^t^^mmit. 14 

5/iS, 290/ts, 581/iS, 3 8 5 5 /i s (Z)V^■f tljb^ 

[0 0 13] 
<C*fctt^> 

(3) mmm i=^mm^) ©^-xa>km-^ ©ai^y>:;raPiJi, 25 

Q/is, 129. 5 iti s <Z)VnT 
[0 0 14] 

±M^m^(Do-^l 6^iDPSK^Cj:SY^^;^£SS:Mv^^At±f^:^^C 
[0 0 15] 

Attffc^®»$iii$:Ei2tc^i-„ |g2^c^-rJ;e)^c, :r.(D^mxit. mmmi^z 

f!|s2 2:«)^CD-e^-5#-a-tC{iL Ch. lclj:>r-5^>r:t^-^$:iafi^i-S„ ^ 

m^mt 12. 6kbps (kbit/sec) T^fe U , MIDI #-^{Cli S T 
ART, STOP<D#tf^y S}6'^#^Et--5:ii:$:«&^-r-&i:, rtlld:M I D I 

$:ei^t--5 0lC+:$^^MM'efeSo Carrier (^-v U T) 
M?g^l!tii6. 3 0kHzl?&^„ Symbol (>>>3K;i/) it^li 3 . 15kb 
aud (ksymbol/sec) Tfe-So Symb o imtc^ify hWilt^ b 
it/symbol T-feSo ^f#fb:^^«4 bit ^^'l^-f =r- F"efe-5„ 
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e c-efes„ n^^yt-v"^ ytm-^Mm^mit5 o oms e c-e^-So m^^iy^ 

JVit-6. 0 12. OdB (■7JVlyyt^{zMVX<Dm) -^LT, ft 

^cmmm^mmitz. o s e cje^^ji-e^u, rtiiiiwiw&m-5^*?)iCigsM3&^ra 

TM?i^iS[Jcm-r^557^v h:tymmmf c = 6. 3kHzCDl 4r^=r-9--f > • D 
[0 0 16] 

01 Cli3(Z)Ath>H:#<Z)^-^>f ^fa#^Si o }^)^M^^^^T v^-2>„ :r®igi 

lcM^'r<5>f-7'^'>rtE^Sgg 1 Ol±. MI D I->D a t a ^m^i zx ~- JV 1 1 
^^3.-;i/l 1 iCli, #|^iilCM I D I 5^-i5f*'?AiJ$tl'5c ^^(iOMI D I^- 
^\>y^Ztij^X^^. m^'eV^-^^yl lit. #PllI»|{cA:^J$ti'SMI D I^- 

^(Dmm^mi^^ J: oK±mm^^-'^ tmi^ 4. \fv h<Dmmm-^ (sync 
Nibble) ^iZ^m^^mmMi^m^-t^. ^r^. z(D^z>Kvxm^^n^^ 

h^O^^^--$(izmW^:r.ilt)^X^^r=.!^. &,rXitN IbbleXhy 

-A-r'-iSf iii^/S'c ^il^$>':i-;i/i 2tt, 1 *^^N i b b 1 

e7> hU-AT^-^f 4 If hOD^^T'-^Jf (Nibble) $:ls 

ymbol (S/>/}?;i/) t:VXyit-7'>(yi-^^(DMm.m^W-D^^^)r^^mi^ 

n■5T■:^^^^$>€>v^^i5'$;^;KZ)W#'©■^i:$:^^t^y, ^n^ic>t«f ut p cm 

m^^^n-oxm^j^^o^^i^^ )^yyt'-7'-< ^mmz^mi^. mmm^2 2cd# 
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[0 0 17] 

B-1. M I D I -»D a t a^il^i;?rL-;i/ 

03 liD a t a-*M I D I i:^ =l - 3 2(Dm^^^-t^U y^MX')^^ 

o 03lCfeVAT, "r-^mmmi 1 2lt. #l^«gjC'gt*&$tl-5MI DIt^-^§: 

^(Dmm^mi^^^^izmmm-^ isYNc Nibble) rpj ciemm 
^mmmv^-^ ti.xm:b-r^mmx:^^. 33t% mmm^tLx r 

Fj ^nmLr^<D\t. rpj h(D±&.4\f^y h (MSN: 

Most Significant Nibble) HVX^tiMl U 1 v^—^itMMt)^C}^^<> 

'^SV^*^e)l?fe-5o ^fc. 1 1 2 li. M I D I ^-^IC^LTSYNC 

Nibble ^Fj ^m^-r^n. 'Z^mizmi^x. 7.^---iiiy.^~^(D%m'f- 

^(DMSNtf^ rpj T'&^MI D I 

X5='-^5t©MSN rpj Sr-eOt^tCbTSYNC Nibble rpj -fy^m^^tl 
^H. SM^g{|!I^c^^^T:^5=--^5^x^-^(Z)MS N rpj $:^^-r-5 :i 

[0 0 18] 

> ^^tllJfeJ^M-eii, MiDi^-^<D7s^~'if:;^7^-9(DMSNif^ rpj -e^^ 

3® rpj ^ rcj tc^m-r-Sc 3© rpj ico v^T(D7^- 

Jc#e)^S$:R&jtht--2)fei*, x^-^:;^7=~^<^MSN}«)^ rcj x:^^m^iz\t 
, 3® rcj ^ rc4j tc^^-r-S. 5'-^^mcJ;oTMSN*^ rpj ■/j'^ r 
Cj Ic^jg^tifex-T--^:^^^-^ i:, MSN^b^^^r rcj x^&^Xr-- ^ 
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^I3§^§$:|j§ih-r-5 7^i*> ^7^-^:^^-^*^ rF4j rF5j r^$>^ 

m-^izit. rpj ^ rc5j ic^^-r-So 

[0 0 19] 

Fj ^ rcj ice^gi^soi^^aaicjc-s^fo^-e^-So ^-r, xt^--^:^^^ 

-^©MSN rpj ^ rcj icfi^^;t-5i:, r©gm^®:^5^-^X5='-^ i: 
5T:>5rMSN;6^ rcj i?fe-g>X7^- ^ 3f i:©KS[fA^#;^>>:^ < 3^<g>o z,(r>tz.m 
, _E:fa®jlU> 5t^MSN7b^ rcj T^SX^- ^ ^ tc 

ovATtici® rcj $: rc4j {cg%^A;to l^^oT, ^^msn;?)^ rcj t-^ 
SX5^-^:^7^-^*^^^-r<5^}C. 4lf^yh©5='-^ r4j *^3i#7^-^icM 

MSN7&^ rcj 7?fc-£>::^5=--^X7^-^5?li, :/n 
y^A^^a^Vi/^SrJi^-r-ST^-^-efeU, ^^M^*'<£v%fei?), rcj ^ rc4 

r®-/ni^^A5=-ac>i;>'$:ll^-rs7^-^?(Z) rcj rc4j tcfi^g|;^;tz:i: 

[0 0 2 0] 

SfiSrj^^So -e=fo^=fe;, XT^-^f ;^/^>r rp4j $,§v^^^ rF5j -^^s 
^7^->^;i'S:ISJ^'5:i^^ Lfetj<Z)T'^-5o ^LT, e>cOM I D I ^- ^ 
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[0 0 2 1] 

mm^~-?^m^}!ii i sit. y'-^m^mi i 2*^p,#TO^c#fcj^$4^-g>^- 

^C?)raiCSYNC N i b b 1 e $:/r#b, ^t^^T -5 ^ So :^mm 

mMlSlt. r(Z)SYNC Nibble^bT Tpj $:^fflLTV>So 
[0 0 2 2] 

rjklC, 0 5—121 0 $:#fiSbT. 0 3 JC^-TM I D I->D a t a^m=ei;>':2.- 

MlC-etj^^n-SMI D I 5=^-^1 ^rM^-r-SHT'^So |B|0^CfeV^T, r9 0 4 
040J r804074j li^tl^tlM I D I 7^- ^ 5:^ flgt^SPliM 

I D I5='-^;b^#?ib:^V>^ra$:^bTVNS„ t^-^^^^I 12«Jii®b:t7^ 
-^^^5=— (E4) ^C«•:5v^T7^-^^m$:^f •9*'^, IS 5 {cMatbi/bM I 
DI5^-^®MSNtt rcj "T-ti rpj •T:=feJ:&V^fei5. Mt^- ^ {C>t^ LT#JZ^ 

^t-^ST^-^^mSPl 1 2:^)^bffi;^J$tlSfi#$:^•r0T'^S„ -^LT, ^7=^ 
-tJf^fifegpi 1 aid;, ^tiej^^'-^c^ratc, ^-a^ra^^^^Pitc^SDTSYNC 
Nibble rpj $:^ra;&<:^#-rSo -eLT, 07 {C^-fcfce) Ic^^MLfe 
Nibble:;^ bU-A5=-^ 
[0 0 2 3] 

•&h\z^-9Mm^l 1 21CJ;S. ^-^^^(Z)grj#!I?:^t-o 08 li, 
^^gPl 1 2tC#ti^$ti:tMI D rcFj $:#!ia^-rS01r^S„ ZKZ)^ 

"T-^m^mi 1 2ii7=^-^^m7^-^;b (04) ^c»^v^T^-^gem 

^:^7V\ ^MI D I^-^fCML/Ttt, MSN rcj 5: rc4j IC^M-T-Sc 

7^-^f^MPl 1 m.^^-^nf=.Ml -Dl^-^ rcFj rc4 F 

J tC^-^^^b3^^. m^-^$:l^»i5^-^^^^§Pl 1 3lC'#t5^-tSo m^lt. 

o I^^T^- ^fife^P 1 1 3 li, itiejOD^^'-^OD^CSYNC Nibble Tpj 
L, 01 OlC^-r ck^tc^g^LT^N i b b 1 eXh U - At^- ^ ^r^figf 

■5 = 
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[0 0 2 4] 

It. •y'-^^mmi 1 2^J:mm7'--$i^mmi l SIZJlV. N i b b l e:^. 
[0 0 2 5] 

B - 2. 

ZVit. MID I->D a t a^^^i/^-;i/l 1 ;^)^e>4 If h CD-^^v^— i? A^A 
<Z)li, SYNC Nibble Tpj *^Ai7$ tlO-^J-t T^^-^lC-fejiTb^ 

•5c 

[0 0 2 6] 

^mm^^mmmt. mi ife<fct?Eii 2jca^-f-<fc^jc^^-r-g>o mi at. 
it^n^^^-tQ- immcDmx:^^. mi i-i5^x:^mi ziz^-t^mm^^m 

mnXit. 0 FH (1111) $:fit^9l 57. 5 d e g iLhX. ifV^zi- KT' 
^laUtCgBtt^Se 0 FH*'?^^91 5 7. 5 d e g-e$>S<7)-r\ l«F»l^#M®S 

y n c N i b b 1 e (4 tf-, }.) ^m^izit&mitmtvmi-} ^ tHj^UU^ 

tlSo ^;tM I D I 5^-^l±S tatusiiDat a 7()^^SlC3Stl<2> r ^ 
yi^>f n- Kl±^-5^<^i>tif&+i*^:^^<;&^J:'^ic, 0 8 Hl^±ii&,T(D^- 
^ 5:*^^^^<^eJ«e>^^:-5J:•9^CX^LTV^-5„ =tg^feffi*>OT'fe.g>®li. 
M^'fii*^0CH(Z)^-e&-5®-e, (1) 0 0 H-»0 4 H-»0 8 H-*0 CH-^O 0 
(2) 0 1 H-»0 5 H-»0 9 H-»-0 DH-»0 1 (3) 02H-*06 

H-» 0 AH-* 0 E H-» 0 2 H— , (4) 0 3 0 7 H-> 0 B H-> 0 F H-» 0 3 
H•••*^3^^T'^*^^V^|$SUM^;b^©^^S(Z)#g&*^^^o MID I 7? ^ OD <fc e) 
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[0 0 2 7] 

^ ^) M^i^mizit. mi i^^nmi zK^tm.mm^^mmmvit. midi 

#-^}CfeVNTli, status ($fc^N ibble(Z)bit3>?)'J rij ) ^Da 
t a ($fc^N ibble<?)bit3*^ Toj ) 7&^3cSC^tl-g> 3 i:*^ MID 
I #-^5: 4 b i t#.ejC^^ofe#N ibble®bit3*^ rij f ^*)t.« 

bit 3*^ rij (D%(D^mM&mom(Dj6imizm!^^ om-^mo^'r-^is^^m 

L:&V^J:^^CLTV^§ (Kl2©(i)) „ mi*, 0 Itifi^®^- ^ ^1 

l^<«;Sr-J:*^#;te>n-53&'5, ^tiS:R5jh-rsfe«?)-e^So ^fc, (1 1 

11), zi> h n-;i/^ai>i/ (B X X X X x) (xli^^$:SiP^t-«5) OQMS 
N (1011), fe<fct^y-h;r> (90xxxx) (3DMSN (10 0 1) 

fe=ffli 8 0McDja^icrtie>©7'-^ S:^^?)Tv^s (E|i 2®®) „ 

[0 0 2 8] 

ti^l 2 0 1 A^e>A:^$tlitN i b b 1 eli, ^U^k-H^- )\^\^ 1 2 0 2jC<fcoT 
ie/>7K;i/ (4lf^yh) ^^-^ifStl^^, ^*l/>f F^maPl 2 0 3{Cj:o 
T4 If-; V<D^'\y^n- Flc^^^ti^o l^-T =3 - K^mSP 1 2 0 3>^)^P>miJ 
$n:t4 tf >:/ h07^-^iiiD^lil{?&i 2 0 4 ^i^vx. =^v=2-nmm.^ 1205 
'vA^^ti^c ^S^'nDMiScgpi 2 0 5 tt, X±Wim^i Q-vm-ot^h^a^m^ 
^^±-t^9Sm^no. ^i^^'rinM^^pi 2 0 5®m:dli, 15^-^^^-^$:® 
j^f-S^^ V^m^l 2 0 6 $::fM/Ti(DWllIJ?&l 2 0 4/\A:^J$n, ^'Iz-fn- 

F^maJi 2 0 3*^e>c?)m:^ji:AnW$nSo in^iii]?^ 1 2 0 4 , ^$^'zLnMlS:^|5 

1 2 0 5l3<fcO^T''r Iz-rm^l 2 O 6 ^lCj;oT, ^^b'^n- F^^gP 12 0 3 
[0 0 2 9] 



2001-3038225 



#2 000 — 363725 



mmm^ (in-phase^^e-) ^wm-t ^mmmmm 1 2001. mmm^ (Quadra 

ture-Phase^:9>) ^WHi-t^mm^m^l 2 0 8^A;t;$n-5<, UteSIS 1 2 
0 7:^^e,m:^J$tifclllfl^^'^i:. HH^^gp i 2 o 8 *^e)ffi:^J$^fe^^^^^i 

, ^^mis&i 2 0 9 iimnmmi 2 1 o{cA;o$ti<&c mnm^i 2 

0 9 ^ iO^l 2 1 O^li, $ e)ic, ^^lai^i 2 1 1 *^e>ffi;d$4xS#^^i|iS(D 
^•vU r#-t(Z)5^^?^?fi^^i:. iE^mj^i 2 1 2;&^e3m;fj$tiS#fii^^ipM<Z)^^ 

^tiSc ^^mi^i 2 1 1 iiiE^mjg&i 2 1 2^ii, ii%;ic, m^<D-^y:fvy 
^mmmzmm^mi-tm-^^^^-t^^nm^ 1214 (^m:^? t tc 2 • f c ^ 
mi-ft^mm^mm'^zjt f c t ^rm^^-rsmwiai^i 2 1 3<Dmtit)'^Ati^tix 
v^s ( f c : dp-v u TMi^^ts:) c mmm^ 1 2 0 9 ©m^^j^m^ni^ 1210® 

Ag^mJ^i 2 1 5{cA:d$ti, ^3TSVN{cXiiiW$nSc -eUT. iuW 
ISg&i 2 1 5®m:^7^cg^^$4^Tv^sffi:^;^l 2 1 etf^^^ AJjt^i 2 0 

A:^?$tlfc4 fcf^y h#^®M I D I#-^CS^V%T^M$nfe####36^m*$ 
tlSc J:ia®«fi^T'l*, ^^01^1 2 0 9 J3J:t)f^Wiai^l 2 10, 1 

2 11 ^^xfiE^m^i 2 12, ^tf-nij^i 2 14, mnm^i 213, ^fn^isf 

1^1 2 1 StCioT, ttx^MHIl^A'^^^^tlTVNSo 
[0 0 3 0] 

[0 0 3 1] 

c - 1 . ^ffi^e 100 (Dm 

(D^mmU 100 (Di^^*:«^{coVNT 

^T, 01 fc::^f ^m^ei 0 0(Z)^fife^CoV^T, 01 4~® 1 6 S:#mbT 
ii^tS. H14«, =^m^gl 0 0®l^^$:^f >^'n^yf^0T-fe-S„ Atl^ 1 

ti^o A:tf3gl 0 0 atcA*^tifeW#M-^«> =^fii^l 1 0 tcioT^ii^n 
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^10 0 blCA:t;$tifeW#'©#tt, Q^M^^lcJ;-&^MM$:^mi--5Q^m 
m 4 0^-e©^*A;^J$tl-5o 1 Oli. ^^Carrier^A:^J^;rl:t^ 

^12 0li, ^^•SignaUCA;^J$nfe#-t7b^m^®l/'^;i/^^f:$:a^L;^#-&, !^ 
^Trigge^;^)^e) "1" lx/<;i/(D 2 1it## 5:ai;tf l/^;i/^^l:<DraPi 
3&«±K&b3tY^^^^^CfeV^TM^$tlTV^-5 3 1 7. SXri^s (nliftS® 

jEIS[) IcistS-^-rs^Slc, ^^•Cur^J{)^ " i " 2 U 

■ei/T, m^O^^;i/^^I:®KPg*^3 1 7. 5 X n yt* s tCi^lf— t vn-^^ 

^Status5{)% e> "1" ^^;i/CD2'fiiM#^ffiA'r<g.o 
[0 0 3 2] 

P^ffi^i 3 oi±. ^^^signaUcA:^j$*i;tM^Jcm^<Z)i^^;i/^<t;*^^*b 

^-^TriggerjbA?, "1" 2 ^m:^J M^CDV^^l/^ft 

P^M^^^C^V^TM^$tlTV^S 259/ishl29. 5/i 
s ®V^•r4^7b^^C^5^S— ilC-r-Sil^C. ^^^Cur^7b^e^ "1" l/'<;i/(Z)2lit##$:m 
-ebT, ^^C?)l/'<;i/^ffc®KI5g3b'5 2 59y«si:129. 5/tts (Z)V>i*tl 

m^x^$>^tmMLx. ^■?status:6^ ^ "1" uKAozmm^^iHij-r^. q 

36^±3^L/:fe:Q^^:;^^^C^V^TM^$tlTV^-& 1 4 5 At s , 290/ts, 581 
^s, 3 8 5 5 fi s <D\^-rnmzmt—m-t^il^lZ. }^^Cu^^7()^e> "1" 
;i/(Z)2iiM#2:m:trb. ^LT. m^<^ i/^;i/^^f:(^)r^Pi:^)U 4 5 s , 290 

fis, 561/1 s, 3 8 5 5 u, sizm^-m-t^t\<^^^i^if^m^mmm^i^x 
mr^^nt=.i:^izQ^m:^^<Dm^x:&^ tm^vx. ^^^status;!^^?^ "i" u 

[0 0 3 3] 
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ORmj^l 5 Ol±, Y^ffi^l2 0, P^m^l 3 OfeJ;t5Q^m^l 4 0(Z) 
^^^TTigeer<Dtiiijm^(Dmmm^ H^X. A^m^l ? OCD^^^Irigger^m 
iJ-t^. -ti^tD-^. Y^m^l2 0, P^m^l 3 Ofe j:t>*Q^m^l 4 0«)# 
)^^T^igger(D^^•mA^*^e> "1" lv'^;i/CD#-^>b'Jm:d$ tl^#-^lC, O REIl^ 
15 0«, "1" Uy<;]y<D2mm-^^mi:3-t^o NORtag&l 6 0 li, Y^ffi^ 
12 0, P^m#ll 3 O^J;tJtQ^m^l 4 0 ©#^^Curr® ffi^^J^-^^^^fU 

0 -r^*)-^. Y^m^i2o, Q^mm 3 ofcj;iofp^m^i 4 o®#sg^cu 

[0 0 3 4] 

10 0 a^<fct;^^P^l 0 0 bi}^^AiJ^t\,X\f^S&^<D^^:^J\^<D^m-^i}^mz 

m^<z)Mi D immm^^^t.fjt\'^yt~7'4:tm^i:$>^iim^i^x. ^^stat 

us7^)^f, "1" 2>jB'fB-^$:m;^;-r§» Hi ^^^Audio^c "1" 

^fflf|1 2 0, 1 3 0, 1 4 0lCj:oTVN'ftl©^M:^^%^ffi^tl3&VNH^^:^>t 

m2©^#«, 31^^ 1 0 0 a^fclil 0 0 b{c##*'^A:d$ti$&i;?)T*>&m^^ 
^^^JiLTt)ffi®^M:&^7b'55i^L;&v^3i:T'fe-5o -t^*)-^. ^d^lOOa, 

o 

[0 0 3 5] 

iSrS^i^^l 8 Ol±, Y^m^l 2 0(Z)^^Status:^)^P>miJ$4^<5 1 b i t (D 
2'fiiM#i:, Q^m^ 1 3 0(?)^^Status:)b^^ai*^tl'g> 1 b i t (Z) 2'fa##i: 
> Puffin 1 4 Oc?)^■7•StatusJ5)^e>m:^J$4^S 1 b i t (D2M#i:, A^ajfl 

1 7 0(^^^Status:)&%e>m*$tl^ 1 b i t(7)Zmm^il^. S/h3 If h^-g> 
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atus-g-t^l bT^^-l 0 0 cti'^m^f't^o ^LT, ®^ 1 0 0 c;^)^e5mi7$tl 
[0 0 3 6] 

^fe. ^mafil 0 0«, a b^C0^bTV^^V^i^^l 0 0 a, 10 0 blCfe 
ffi*^^ffi$ti:/^^^{Cli, ^^m^ 1 2 0, 1 3 0, 1 4 0, 1 7 0CD^^Curr 

[0 0 3 7] 

®^mMSi oop^wmM^i 1 0«^^COV^T 

mi 5$:#mbT®l 4{Ca^-r^iS^l l OOWaiS^^tCoVNTii^t- 

01 5®^n-/^^Efic^-tM"ei*. ^^^1 1 o«, Jfipilli 1 0 b i:, -y- 
-f >?S^^^i 1 0 c m^#i 1 0 d i:, i i o e t.-^m 

;tT«^$4^TV^-g>e r®^^tCfeVNT, J^^Carrier l l O a ;b^e,A::^J$4xfc 

^}::m-<Dmmm i^(Dm^6. 3kHz) ^m-t^'^-^ymmn-zy^Aij-^tix 

V^T, mn^l 1 0 d^CfeV^T^ifl|lSl|l 1 0 b (?) m:^j^-9--f 1 10c 

®ffi:^jt*^#i-t-^t>$ti-£>c mw^i 1 0 dt)-^^mj3^tir=.mw^^mt. f c = 

6. 3kHz©i4 rj^cnif^f >n-;i/:r7 n— A:^ "7^ i i o e icA;^j$tv 

1 1 0 e C J:oTlSm$ti:t^-XA> F^fg-^li, i^^Basel 1 0 f 7!)^e>miJ$ 
[0 0 3 8] 

®mmmmi o owc^Y^mm 2 o#m{c•ov^T 
mz^ mi e^^mvxY^m^i 2 ommmiZ'D\>^xw^m't^. sie® 

^y ^EItc:^t-MT'«> Y:^m^i2 0«. ti7.7^y s>'Xff(Z)^^^nx^ffi^ 
I20bii. ^>^-A;i/^SIJ#§i 2 0 c i:$:#x.T«^$4iTVA-g,o 
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#®^^n:^^m#|i 2 0b tcA^^J^ti-Sc ti::^7^U n:;?>^m^ i 

2 0 b ^-7.j%y FM#® i/'^;v^'fb ( " o " ^ " i " fes v^^d; « i » « 

#S:ffi;fjb> ^^b&Tb^ofeS-^lctt "0" i/^;i/®fM#$:m;b-r'5o hxt^U 

ty:^fi(Dm^ U X^m^ 12 0 b C^>ffi:^J##^i, ^<D^ ^i^^Trigger 1 2 0 d 
*>e>ffi:fj$tlS t%^C, >r >^-A;i/mB!J^l 2 0 c(D^d^Tirgger^i:A:d 

h$*iSl|lc?);!j'^7>^5f ^^TriggerO^-^ "1" iztj^-ot^t 

^(Dij^yhm (r=.t£W^^y hm<Dit3^y hm) ^C«^V^T, Ai3m^(Dly^ 

-r^t)-^, i0^yhmvt> taia^d=-Trigger(Z)## "1" \Ztji^fc 

^^*^e>4'Iliag^^Trigger©##l//<;i/;{)^ "1" JC^ o ^ t ^ ^ T'CD^TOPg 5: 
atLTV^s®"T:^ :^ > h«:&^mfe®'fii ^©^Hf^^^B) "efe^ii^lc, ^ 

>^f-A;^^SU#|i 2 0 ctt. $P>Jc. A:^J#-^® L/K;i/^'ffc®^TOPi;b^Y^ 
^*^<D@^®^K(i^c^i^bTv^s^f0^$tlfe^^^c 1 -ir-D-^^y vm^n 

il«l?U-fe^y ^$tl<5m2®^'^>^$:>tbTv^r, 1^ 2 ©t!? 'i' > ^<Z)'fit;«)^^{c 
Ttg^b:tllIIS:fe'l-t. Trigger^-^CDA±#IC, m^^fim^(D^^^mfc-t h 

^^^T' s ^ ^ ^ ^ m L r ^ ^ ^-t m i3 $ n s o 

[0 0 3 9] 

>^-A;i/^M#|l 2 0 cli, ^^TriggerCD'^-^l/'/^;!/*^ "1" iC^ofcil^ 



1 6 
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22. 68/isX(14n-l) = (317, 5n-22. 68) /is) T-^-S 

*\ itj^yhmt:i4:-^m'ot=.^vt)^o^ irf^ti-h 1 4:X'm^j^n^ (22. 6 

8AsXl4n=317. 5as)*^, ^fet±^'t7> htf S: 1 4 7?#Jo:tt^® 
^Ujb^l (22. 68/ttsX (14n+l) = (317. 5n + 22. 68) n 
s) -e^^il^fC (ntie^m) , K#-^(Dn:vyi;^Pg;b^3 l 7. 5 

4 1 3 ^fj^^^ 4jei^±-e^-5^ 

-^ico T^-5i:^}c, |g2(D?!j':7>^(Z);!ji^>^M$:5: l •T'dWP^'^ 

r, ^®^#3b'«8lHliS^bT^J5i$:nT^2CD5?J'5'>^®5t;'^>^ffi*^ "0" fC 

[0 0 4 0] 

(D^m^gl 0 Op^(Z)PMmm 3 0 ^J:tJfQ^ai^l 4 0®«^{COV>T 
P=^m^l 3 0^J:t)fQ:^m^l 4 0(Z)#^li, «:4:6^{Cld:01 6 Ic^fY^ 

S-&^3i:*':T'^-5. ftLl^X^. liX^V >>X#(^)^iJ7Dy?.:gim^ (Ell 6©^f# 
12 0b) IC«, 01 6c?)^d=-l 0 0 a^:t«l 0 0 b 35)^ ^ A:dS tl-5'fi■^;{)^•?■ 
6<7)#-ti2 0c) icfei-jsfu^s^p^, ^mm.mo^WL&^^fs^h^x\^^. m 

A-li, >^*Mil$:-tBai:I^D 2 2. 6 8 s bfeii-rs i:, P^m^ 

1 3 0 p^(Z)^>^-A;HiM#lT-«, ^^^Trigger©M-t "1" 

liiTb^s, 6, 11, 1 2®v>-rti*>Jc^L<^o^i:^lc/^-xA> F#-^(Z)3i 

t^'KPg:«)n 2 9 , 5itts, 2 5 9 s JC^B^LTV^-Silffl^t-SJ: 
o ^fe, MAIS, TriggerSg^C "1" l'^)\y(Dm^ii'^Ki]-^t\>^mztl'^ y V 

IC, >^Ma§$:J:fH^|BlC2 2. & S ti s thfch-t Q^m^i 

4. 0]H(D>(y^-A)\,m.mmX\t^ $§g^Trigger®M^l//<;b*^"l" ic^oi^c 
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71)^6, 7, 12, 13, 14, 26, 2 7 ^ feli 1 6 6 Jg^Ji 1 7 4 J^^ITCO V^-rtl 
7&^lC^b<^o>ti:k{C/^->^/'?> KM-^CDX^y i/'^Pgjb^ 145ycts, 290,ti 
s, 581itts, 3 8 5 5 /t s ^C^a^LTV^SilfrJ^•rs J:e>^^$4x-5o ^ it 
, Trigger^-?ic "1" U^;i/®#-^*^A;d$ tl-5^tC^ ^7 > h ^i^; > 

[0 0 4 1] 

©^ffi^gl 0 0|^®Y^m^l 2 0. P^m^l 3 0^J:t;fQ^ai#|l 4 0 1^ 
o -f > ^ - A ;i/^SU^ ^ n ^ ^ A & ffi V ^ T -r -5 o V ^ T 
r^^Ctc, 01 6lCat-rY^ffi^i 2 0|^®-f >^-A;i/i^Srmi 2 0 c, ?&bt>* 

icp^m^i 3 ofejitjfQ^m^i 4 o<D^>'^'-jt)\,m%m(Dmm.^. m^\t 

CPU (tfJife^as^*) tm^<Z)IB'lt^tt^cg3#L7t:/^^*^^$:mv^T^m■r 
§«-^®cpu^ci;s#^a^cov^r, si 7 ic^^-r y'n-^^- s $:#MbT 
fi^-T'So fc^L, 01 7tc^-r-7n-^-Y- Mi, Y^m^i2o, p^mn 

1 3 0^J;tfQ=^m^l 4 Op^CD-r^T(^-f >^-A>H/lES!II^T'ifcjii:^S<fce» 

^12 OT'li '•_x" ^ "_y" JCf^^T, P^m^l 3 OT^li "_x" & 
P" \Zf^XX. Q^m^l4 0T'tt "_x" "_q" Cf^;^T, ^hxnmz 
^m\Zm^^t\,t=.i^^^(D "X" t; "Y" , "P" ^r=.\t -Q" Hi^TLXn^^ 

[0 0 4 2] 

®17 (a) mil (b) lC5tt-#JUi2.«^^^!LS^LT^^$tlfe-r>^- 
i5Cme s_xliigjiM^2 2. 6 7 yt* s ^^^^KM^M* 't? > ^ (±13^1® 

ijtjy^) (Dij^y^mUWmoy^ayx^^). ^iS[c n t_xii3^^iaiS[fMS:M 

03 2 (a) JC^-nail-fb (Reset) ^ST'li, tM*^^ih^il$:^TV^ (S 
10 1), ^tS[Status (3g^Status(C>y-fS) S:U-fe»yhL(S102), ^|S[ c 
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n t_xJC^i5CCOUNT_X?:tg^L (S 1 0 3) , ^m.m.e s_x^OtL 

X (s 1 0 4) , mj^^^^'^mM^nt) (s i o 5) „ mn (b) iz^ 

•^2 2. 6 7 fi sfeCDidiAmST't^, Trigger At! H^&^t^ti^ if ■oti'^m&L ( 

s 2 0 1) , mti'^r^m^izitmmme s_xici $:;&n;tT (s 2 1 0 , 
m^-t^ (S 2 0 2) „ H^^-fittf^-s^ii, m^itY^m^i 2 o(7)m^it. 

ri4j jeil_h-efe-5«-^® roj tr=.lt rij -e^S i §:Si5|5LT 

o 

y^^yzfS 2 0 2^CfeV^T> ^iftme s _x ®ffiA^@^©^itT-:&V^#^^C^i, 
m:^jC u r r (^^CurrlC>tvfj;S:) $:false ("0") iZL (S 207), ^ 
V^TIgiS[c n t_xlC^iS[COUNT_X^^^b (S 2 0 8) , ^^me s_ 
X ^OX'l^mitiyX (S 2 0 6) , ^^iZ^Wme s_x{C 1 ^Mk.X (S 2 1 
0) , #m^a^^T-r-5o X^^^y 2 O 2{C^VnT, mmmes_x 

<Dmt)mm(DmX&^ Hm^-^nr^m^iZl^. mtJCn r r^t me ("1" 
) iCb (S 2 0 3) , m^^Xmmcnt_xi)'^ "0" < :^V^*^if 

^■r^ (S 2 0 4) , —iS', X7^^y:/S 2 0 4 "TF^iic nt_xt)'^ "0" Xtjt\\ 
m^ltmWiStaitus(om^<Dlfyh^^yhl^X (S 2 0 5) , ffi:^^, >^7^-/^S 
2 0 4 c n t _x " 0 " (Dm^itmWiSt3itus(Dm^(D tf h ^"fe h b 

T (S 2 0 5) , ±mVt^:^'rV'^S 2 0 6J!J^|^<Z)^SS:ll^f t--S>o 
[0 0 4 3] 

©^rn^ei 0 o\^(DA^mmi 1 0(Z)>^^^'*^AS!Mv^fe#^•r'5^-^^cov^ 

X 

01 4 tC^-TA^m^l 7 0(D«^S:. C P U i:m^CDlH«^gJC|a# 

^•f^u-^^-h^mmhxmm-r^. mis (a) his (b) izw^-t 
m^)72^^mmt.vxm^^tit=.Ai^m^i i otcj3it-5#^m^oi5D»^b®fci?) 

(DVU-X-^^. mi 8 ^C^V^T^fS[c n t_a td;fJjiM»32 2. 6 7 ytt s 
©^r^ii^m^fjii;^^®;^?^?^^^^^^^^*;®-^?^^^ ^fe. ^5? Timer i: 
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[0 0 4 4] 

*-r. mi 8 (a) iz^-t^mit (Re set) MiiT'ti, m7i<^mjtmm^ 

^TV^ ( S 3 0 1 ) , ^iSrStatus (5g^Status}C*f j^S) ^rU-fe^yhL (S302) 
, ^i5tc n t_alC^iS[COUNT_A (M^li 3 2) (S 3 0 3) , 

^H'VTimer®;fj^7> hr^y^Sr^^&Siir (S 3 04), #M*ff 5:^? "9 (S 
3 0 5) „ mi S (b) lZ^-t2 2. 6 7 itt s ^ "T. 

OOa^fcttlOO b {cW###;b^A:d$tlTV>S75)^h*e)}b^ (MW^^MT^ 

^-2>5b^ife>*^) (Dm^^no (S4 0i) „ rrT% xijtf^mti'^t^m^ 

^m(Dm^) . ^^C^Titt^er^V^y hL (S4 0 8), c n t _ a {C^fS[ 

COUNT_A$:^^LT (S4 0 9), N'Timer;?,^^^^^;!? hT-/ 

y (MAli4 0 O 0;Jjii7> h^) ■^Tb^^^W^'T-g) (S 4 1 O) „ ZL(Dm 

x5^')/:/S 4 0 s-^U-fe^y y S 4 i ooDffl^tt 

[0 0 4 5] 

"1" l/^;i/®Ai3;b^*>S3b^ife>*^$:W^-r-g> (S4 0 2) „ X7=-^y ■>''S 4 0 2 
T'^^TriggerlC "1" l/^;K3!)A:f3*'^^ v^i:^i^!I^$ x5^^y:;^S4i 

S 4 1 1 ) , ^-r y'Timer®#:ihLT 'J -fe h bfc^ (S 4 1 2) , fUi^^BS^ 
^T-r-So — X7^^y:/S 4 0 2-e)^^Trigger{C "1" l/^;i/CDA:^J7b^fe-£> 
iliiyj^^tli/^^-a-. X7^^y:/S4 0 ST'^^Audiotc "1" Xy^IKDKiJff^^^ 
te^Eofj^ijm&^ti^. XT^^y 4 0 3 T'^^AudioC "1" VKjKDXiJf)^ 
f£\f^tm^^nr=.m-^. ^ilCcnt_alC^iS[COUNT_A$:lg^bT (S4 
0 7) , >5.^«y >^S4 1 Ojeill^©M^I^^?i--g)o 
[0 0 4 6] 

— X7=-^y 4 0 3 -Tj^^AudiolC "1" A:^A^^-5 
t=.m^. :^'rv^S4 0 4XmW:c nt_at>'^ "0" Umi^ <^£^^i)-^ i^^ t>^t>m 
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^^tiSc :7.y^v^S4 0 4t?^iS:c n t_a:;b^ "0" b < t 
t^m^. MWCc n t _a jbn }fel:tMC$tlT (S 4 0 6) , ^ S 4 1 0 

m(D^mi}^mn^n^o y.^-^yzfs 4 o 4X'^mc nt_eitf^ "o" t.mi^\^t. 
m^^ntzm^. ^iS[status©m^®if^y hjo^-t^y h^tir (S4 0 5) . 7.^ 

[0 0 4 7] 
C-2. =^M^3 0 A(D|¥M^C0V^T 

2 e> M m $ iir### *^ A ttfta ® Y ^M;^ ^ J: V # ^ ti :^ =b ® -e ^ S 

1 0 OlCj;oT^$tlfe^-^lCfeV>T, «^^3 OAtCto 

3 1 i:, D a t a-^MI D I i/' 3. - ;i/ 3 2 i:7b^?>«^$tlT V^So 

[0 0 4 8] 

, ^Uy ^m^izmmVXMI D I^^-^^l^iiB-^^^^^-SN i b b l e:;^ h 
[0 0 4 9] 

C - 2 - 1 . 3 1 (DM^i^M 

r^lC. 01 9~02 4 $:#MbT. S 1 {C^t-^IM^S^'n.-;i/3 1 (D^fifelCo 

Km^m^omm^m-tzfu^y ^mx&^. Lt^ti^^x. ^a^^gloo*^^« 



2 1 
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t=.^mmm±. Aij«3 1 lii^ihxjj^tirmm^^m^s i 2cd#-^a*j^^ 

(3 12b) ^AiJ^tl^o mm^^mB^S l ZiZlt. ^tc, PLL (Phase Lo 

ck Loop) m^3 1 btf^hm:fj-^nr=.mmm^o)^msm.m^t.iE^mm^ti)K 

^mm^^Aijm^ (3 12 a) i:iE!^?g^^AiJ^^ (3 12 c) 
*^6A:^$tiS= IHil^^iSlHll^ 3 1 2 3ne)®A;^J#-i•^cSo'v^T, A;^J^ 

g®##®iitS[^^^^iscfi^^^$:-eti^'tiiii5c^i^m:d^^- (3 12 1) nmm^ 
(3 1 2 j ) tti^binij-t^. mm^mmms i 2ti^^m:h^tir^x 

[0 0 5 0] 

W-^mn-^mm^^mm^3 1 sit. mmmmm^s i 2 3b^^m:^j^tifcA:^j 

0^2 it(Dnm^-^ thxnmmij^^ (3 i 3 h) *^^m*•r-g>^i:=fe; 
iz. nmy'-si^i 6^mvr^t.^<Dmmm^^mm^^mtf^'?' (3 1 a d 

xijmmm^(Dmm:m.^iimm^^tizm-:s\,^x. mm^-c ^y^^^^-t^ h 

U:**##2:l§^L, hViSm^miJ^^ (3 14k) ib^^iHtlt^o 
[0 0 5 1] 

1 6DPSKT> • (^^#) imi^3 1 6it. m^mm^mmmmmm 

j^3 1 3*^e>m;^J$tl:t^|gT'-3^5:A*L, hV:ffm^^^m3 1 4f)^^mi:3 

^izm^hxmtit^o PLLEig&s 1 5 m^mn-*m&^^nm^3 i s 
ti'hm:h-^nr=.mm^-^^xtiv. '^<Dmmy'~^izm-5\,^xii^^vrmm 
m^mjEht^mmmm^mt^^mmm^pi^hmmmmz^-oxn^i.. ^(d 

[0 0 5 2] 

mz. m2 0 ^^mhxmi 9 K^-tmm^t&mms 1 2 (Dmmz'D\,^xmm 
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t^o mm^mm^s i 2«, mm^3 1 2 d. ^^laj^s 1 2 e, 3 1 2 f , 

(R) <Dni)-^yu~;v:^yy>(jv^ 3 i 2 g, fcJ:t>*^i5cffl (i ) 

it-f >D-;i/:^ 3 12 h7^)^e)^^StlTV^-g>„ A:^^^^3 1 2 b*^e3 

A*$*lfc^MM#li. *tipS^3 1 2 dT-ifipg^tDt^, mnm^S 1 2 e^i 
tJf3 1 2 f lCA:t;$tlT. -^-tl^'tl, A:^i|5^3 l 2 atf^^Atl^tl^i^^m^ 
iimv}^t> ^ t. ti^iz. XJjn^S 1 2 c*^^A;^$tl-5iE^^:$>i:7^)^»^'^ 

-^fc^ti-So m#iai?&3 1 2 e iim^mi^s 1 2 f -eti^n, 

>n-;i/:f7:7>f 3 i 2 g i:, n-9-^>n-;i/;r:7 7^;i/^ 3 i 2 h tizA 

ffi:^7^^3 1 2 i iiffi:^j^^3 1 2 j ^lA^ej^ti^timiJ-t-So 
[0 0 5 3] 

#3 1 3 c i:, mmmmm3 i s d i:, ^s;^'^nggilS[iiil?&3 i s e i:, jnM^ia 

B&3 1 3 g i:, ^mm&^3 1 3 f tf)^^mm.^tix^^^. 

[0 0 5 4] 

a:5effi#^@J^^^m# 3 l 3 di, A:*;^^3 1 3 a7b^bA:d$ti-5^iS[^ 

^^i:A;d^^3 1 3 hti^^A:^^ti^mmmi^t.Kj:^x^-^n^m.^m^(Dm. 

;t;^^3 1 3 hij^^nm^-'im Lxm^-TS i: i: %lc, ^B^^ll[j^3 l 3 d^ 

Kii-t^. miim-m^3 1 3 dii, m.^m.w.-^mmwmmm^3 i 3*^e>A:^$ 

tLfe^M##®^ffi#/g5^-^5?tC, 16/(2 7r) 5:»tt^?t#$:^?oT, 0~ 
1 6®iS[#7=-^tc^mbTffi;0-r'5c ^e;>'^nMllIg&3 l 3 e ^R^^HI 

^3 13 ^fi^ibKti'^MtL'f-'^oyfhWimm^^^^xmti-t^. iMn%m^3 

1 3 gli, ^t>'rLnB5iS:llIi^3 1 3 ei:i^hK±-^t\.r=./hWi.^SA-romm.f(^hO. 
5$:efVNT> ■?-(7)?IW^:mS:m^7'-^m;d$^^3 1 3 i >?)^^m:^J-r'5„ 
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[0 0 5 5] 

mz. mz 2 $:#ML/T 1 6DF sKry^vzfm^s 1 6®^^^COV^Tm 

m-r^o 1 6 DP SKT^^^y ^Efj^&S 1 6li, ^l^#tllj^3 1 6 b T^'-f 1/ 

-riag&3 1 6 c i:, MmM-m^s i e dt. ^^v^ummm^s i e gt:. 

^n- KJ^^^IlIj^3 1 6 e i:7t)^^^^$tlTV^S„ ^I^^HIJ^ 3 1 6 b I*, iff 
3^M^-»@lffi^^^IlIl^ 3 1 3;b^e>A;^7$tlfe0~2 ® VN-rtl*>®'fiiS:^'r# 
16/(27r) ^m-f^m.M^no:iilX\ 0^1 6(Dmm'r-^ 

iz^mhxmij-rso mmMm^s i e dii, hv:^'m^^3 i 4*>?>#tj^$tL 
^ h U5^/##^c«^v^T, mi^»ias&3 i 6 hij^hmij^n^mM&m^m-tn 
m^-^i3^h. i/>f nij^s 1 6 cxi'r-^^mm'^nr^n^^-ii^^\< 

6gli, 3(D^gji^f^ffi#$: ri6j {cj:oTl^mb:/^^y $:ffi:t>-rSo yi/>rn 
- Fj^^mmi^ 3 1 6 etd:, ^t/'cinreiS:[Hl]^3 1 6 g ® ai:^j7=- icS^' V^T 
, ;5^1/-f n- K®j^^SI5:^?oT, N i b b 1 e t'- ^ S:m:^J-r^o 
[0 0 5 6] 

r^JClC. 02 3 $:#MbT h U^*^^||3 1 4(Z)«^lCoVATfie^-rSo hU:;Jf 

16^^3 1 4 nm^m.m^2. i 2*^^#fcJ^$l^-5ms[^:9•©fi#s:A:^Ji■-& 
^ay'T^ i^-f mrns 1 4 c Mnm-m^z 1 4 d i:, se^Miai^s 1 4 e i:, 

MM^^ia^&s 1 4 f i:. Jti^imi^3 1 4 gi:, 3it>±A^U3i>y s:^"^ffiimi^3 1 
4 h^, ^y:r')y^'^uvi^^^m^z 1 4 i i:. ij^y^^m^^ 1 4 j ii, 

V^)iSmn(D^tsn^3 1 4 ki:*vP,^^$tlXV>So inMWiai^3 14 dl±. 
Kfjn^Z 1 4 a7b>?>A:^J$tl'2>llifi[fi^^*^e>, ^tl^rv'-Y l/-riin^3 1 4 cT- 

i^-^^mm\^f=.m.^^\\i^x. ^{^no^^^mnmrn^^ 1 4 e^#t*&-r^ 

0 m^rnm^^ 1 4 ei±, iMW.m-m^2, 1 4 d(Z)j|ie*fM&m:*j-r'&c iti^imi^s 

1 4 gli, $eM'filllIS& 3 1 4 e(Dm;^jt. H-fitlg^imi^S 1 4 f 7b^e)ffi:^7$tl'g> 
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mms 1 4 jy^v±v hm^^mt!-t^. :^^y^m^3 1 4 j mmmi^2 
2<Dy^-7'^ytm^(D'\)'y'^v >'ifm^m.4: 4100kHz vrm^me 

3 0 0HzT'ilIo^'fit7©:jtj^> hM^S:^-r^T^y:/;!j'^>^ (0 — 6 5:^ 

■fe^y hM^hbTU-fe^y hA:tf (RST) ^Atft^ilil^lz. ^Uv^K± ( 
CLK) ^Kti-^t\.^'^y:f^)-y^'^nv^n^m%2, i 4 

4 4 1 0 0 kHz<Z)^7n.y^#-^lCt^^oT:^j'>>hiftf^$:^TV>. hMil® 
tf^*T— ^bfc3i:^^-rm:tf## (Hit) h U:**^#i: LTm:^J^-?3 
1 4 kA^e3ai;dt-<5<, 

[0 0 5 7] 

?JC{C, 02 4 $:#MbTP L LimS&S 1 5®^^}C-oV>T§i^-r-5c PLLHI 

g&3 1 5«, tf^fjgi^-^^j^^^miiii^s 1 3*^e)m:^$tl^M^M#>'^°;I/x^^I 

^A:d-rsA:^7ag^-3 l 5 a ii, A:^Ji^^ 3 l 5 a }cA:d$ti:fe#-^© >'^' 
U ^;i/->'':7>f 3 1 5 b i:. ^ )\/^ 3 15 b (Z)m:d 

$:itipg-tS;i/-y>!f>r >T>>''3 1 5 cil, ^^l>TM?S^iS[6 3 0 0 H z tC>iiff£i; 
•rsffi(D7=-t5? $:m:d-r-&m^'litl§^tlI8&3 l 5 d ii, ;i/->^>r>f >r>>^3 1 

5 c®ffi:fji:m^1»^^liI12&3 1 5 ^(D^±^^M%-^^M%m^Z 1 5 e i:. 

*n^im^3 1 5 f<n>^i3mz.%\:.fz.nwM^Mt^wm.m^^^m^^m&wm 
i§#^3 1 5 f ii, «jEtMii#^3 1 5 ^(n>nmm^(j^^m^i^^^^tit^ 
m*^^3 1 5 g i:, -mm.Wi.^^^±-t^m±^^^ i 5 h^:*^e>^m^4^T 

v^So ;i/--/7>f 3 1 5 bii, h:r-7M?^^^^<B c i:-r-5n-:/-x h 

:7-<>H/^ (Low Boost Filter) T'feoT, A:^J'©#cfi©^MMiS[co c je^±®M?^ 

, igiPii^^;i/S:>?f>f > 1 je;jtic*ii|igbTm;d-t'5o 

[0 0 5 8] 

^^_hMbfe^#fi^lCi;oTigi 9 IC^f ^ii^i;^-;i/3 Hi, :;r-7^>r:r 
ia^^S2 0;^)^e)A:^$tlJ*^^M#■^$:, 1 6 D P S J: oT^iibT, 



2 5 
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Lt^t^-^ $:D a t a-^MI D I ^^^i;?^ 3 Zy^^m^t^o 
[0 0 5 9] 

C-2-2. Dat a-*MI D I ^^^S;?^ 3 2 CD 

02 51^, EIlCat-rDa t a-»MI D I ^^^S;?n.-;U3 2(7)^^MS:^-r 
:/n tJ7®Tfe-5c ZICOD a t a^M I D I ^il^$;zL-;i/3 2 ^CfeV^T> MI 
D I-7^-^f^^^3 2 3ti, A:^J$4x:t^^T'-^ $:MI D I^-^fC^^bT 
mtft^^W^-S>^. MID I-T^-^^mM^^y 3 2 4 iCtt, r<Z)MI D I 7^ 
-^^m®fe«)0:/ni7''^A*>*&M$tlTVNS„ MIDI ^=^-^^^1^3 2Z\% 

, 02 6^c•7a-S:^•rm:/^^^A^c^^&v^, 5c©M I D I t^-^ S:«7t:-r-6 
o imstc5^-rj;e){c, rcD^'n-a, X7=-^y y^'s B i~s B 6 A^e>3&-5 r^^-ffi 

, X7^^y>^SBl 0~SB1 5 7!)^e>^^ rifqfgrJM^^T^- 
Sj i3J:t>*X5^^y:;^SB 2 O-SB 2 4*>^:&-g> r^^^^^^- -^^^i^^^j 

[0 0 6 0] 

MI D I^-^^^^3 23fCNibbleXh U-A^^-^ rp 
F904F0FFFJ (7^- ^ D 1 —D 1 0) ^^^^^^tlfc^-^ (® 2 7) „ M 

T^-^Jtt r9 0 4 F0Fj ©|&#{c#fe^-^ rpj *^#;&D$ti:fe%®{C)y-^S-r 
S^bc^T^-So M I D I 5^-^^i|g|$3 2 3 Id:, ^-r, =^7C-r^^7t:®MI D I 
5^-^®$fem-T^-^ (MSN) {c^Bmt--5#^5'-^$:H.ot-t-&fe&lc, r:gp^ 
(XT^^y B 1~S B 6) liD«)tC# 
^"f-^ rpj (^-^tDl) Jb^#fcj^$tl'5*^ (X^^i/>^SB2) , MID 1-7= 
-^^aSPS 2 3ii, m-P-^T^-^li rpj T-^-5fc«?) >^S B 3 : YE 

S) , m^^'r-^ytmn-t^ (X7^^y>^SB4) „ 
[0 0 6 1] 

-tifH^!lSyi±. JiMLT^T^-^^ti^-y;!/ (04) tCfeV>T, f'^TtDMID 
I-x-^fli, $fem#fe^-^?*^ rpj i:;&P>^v^J:e)^CT'-^^m$tlTV^SCl 
^jC^O*< =fe®T'^<5c -?-®^MI D iT^^-^^i^gPS 2 3 ^^CCD^^T^-^ 
*^#^^$tl-&<D$:#^-r-2> (X7^«yySB4) „ :^^^|iMT'li> ^^CIC^-^t'-^ 
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•"Fj (7^-^D2) ti'^m^^nSf)'^ (X5^»y:/SB2) , ^(D^%. MIDI 

f-'^imwi^s 2 3it±m^mm<Dmm^n^^ i^'ry^fsB 3^ sb4), m 
rpj itmu-ts. 

CO 0 6 2] 

#.^7^-^ rgj (5i_^D3) timf^^n^ti (X5^^yySB2) , 
MI D I-T^-^^I^ISS 2 3ld:, rpj -e^i:&V^}t*?), ^#^7^ 

-^A^^cCDMI D I5=-^C?)MSBJCffi^-t'5%®T'feS^mfJt-'S 
SB3 :NO) „ MID iT^-^^SiaPS 2 3 li, m^&'r-Sflt rcj 
V^fe^?) (X^^y^S B 5 : NO) , jn^M I D I ^ (5DM S N rgj 

4) {C^3V>T, MSN*^ rcj ^feli rpj J^^ODMI D I v'-^Jfli, 7="-^^ 
g|(7)*f ^ jc o T v^ ^ V N z: i: fCSr5 < © T ^ -5 o 
[0 0 6 3] 

MI D l7^-i5?^^gl$3 2 3li, r^^^-^#*i^a!Sj iZ^'rVZf 
SB20~SB24) $:^TV^. MM S B rgj tC^^^fS v^- ^ $:m'JbTM I 
D l7^-^S:^^-r-5o *:ftf*:MT'li, M I D I 7"- ^^^^ 3 2 3 1^0^^- 
^"T-^i roj (5^-^5fD4) ^JC^Sj&> B 2 0 : 

YES) , M#^5^-t?<Z)1BJ: M I D I t'-^^IJI^S 2 3 li, jtiCQM I D 
I^-^«Z)LSN*^ roj -e^S^fc$:TO[It-^ >/'S B 2 1 ) „ 

_t3*L;t:T'-^^^7^->^;i/ (04) IC^VAT. MI D I^-^O^fcmT' 

(MSN) ^-^^^®##ic;&oTv>5&v>z:i:ica-^< 

feCDT'feSo o^y, :i(?)^PgT% MI D iT^-^^m^S 2 3 tt, ^©M I D 
I^-^®MSN^i;t)fL SN iT^^r- rgoj 
SU-r-So ^LT, M I D I -T^-^^m^S 2 3 li, b ^ ;?.7t>r h © 

#M^c^3v^T^i, x^-3?:;^/t^h rgoj ic=^Mi"-5^-^A^ hl±2o#^ 

(X5^^y :;^S B 2 2) „ 

[0 0 6 4] 

M I D I 5'-^^glS3 2 3 li, 4 0®-^&^-^5? (7=^- 
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57t)>^D 8 ^TO S:, 2.-^0^^- ^ V r4 Fj TOFj ^fllSrjb 
^y:/SB23), IocDMIDIt^-^ r9 0 4 F0Fj ^r^^cSit-S (SB2 

4) o JStJ:*^, r^^^^^-^^^^Hj midit' 

(MSN) }C^S^t--2>^-^©^MS:fffS[li-^ (X7^^y>^SB2) „ 
[0 0 6 5] 

(7^-^D9, DIO) . MI D I5^-^^^gl53 2 3 a, rtl^®#^5=^ 
rpj S:M^-r<5^^$:^f -5 (X5^^yySB3, SB4) „ 02 81*, MI 
D Iv=-^^g|^3 2 3;<)^e>ffi>^J$tl-5MI D I 7^-^ |hI 
H^CfeV^T^gt«l^«M I D I T^-^^^^^b^^VNlSra^r^i-o 
[0 0 6 6] 

(^^^J2) MIDI ^-^^mS3 2 3 rp FC4 0 2 0 F Fj (^-^ D 
1 l—Dl 9) ^V^^Ni b b 1 Q7.V^)-h.^-^iS^m^'^t\,tzM^ (02 9 
) „ MI D l7^-^^a^3 2 3 li, ^-r, ^j^-r^^^CDMID 

l'r~^o:>%WcT-^ (MSN) lctB^-r<g>#^5=^-^S:MoJ-j--2>:^i*tc, 
^W^^aMSj (:^7^^yySB l~SB 6) $:^fe)o -TJ&fct., MIDI^^"- 
af^g|^3 2 3li, rpj Je;^^CD#^5=-^*^«*&Stl-5^T-, #t«&$tl7t#€^ 
•x-^liM^-r-5S5#§:^f e) (::^7^>y >^S B 2, SB3, SB4) „ J:oT, # 
^"r- ^Diii:Di2 \xmmr^^. 

[0 0 6 7] 

•^UT, m-^^r-^ rcj (7^-^Dl3) :^)^^f&$ti-5fc (X5^^y:/SB2 
) , MI D l7^-^^maiS3 2 3li, m^.^'r-^iS^ rpj JSA^CO^^-^TfeS 
7^«), ^©MI D l7^-^®5fegglC^B^-r'g>x-^T'feS:i^§:m[I'r-5 (X5^ 
*y:/S B 3 : NO, X^^^y >^S B 5 : NO) „ CK?)^-^, MID I 7^- 

^^SiaP3 2 3«, MSN(^)'fa?:m!I•r<5:li:«"T?^^V^„ Jii^ L;^^- 
■7—zr)\y (04) ICJ3V\T, MSN*^ rcj ©M I D I f^- ^ J: tJ^M S N*"^ r 
Fj ©MI D iT^-^CDVN-rtl**^, ^fcH^-^T^-^*^ rcj Kmk-^t\.^*^h 



ffiiE# 2001-3038225 



#2000—363725 



±mO)^t>iZfb(DMl D I^*-^<DMSNO#7&^#^-e^:&V^©-a•, MIDI 

B15) $:^?V\ ^mVXmf^^n^m^y'-'?(Dm^mmi>. ^CDMIDI^* 
-^®MSN$:#^^-5„ 3(D:ft^^cM^CfeV^T^i, ^ r4j (5=^-^0 

1 4 ) tjm^^tl^ Z iHZtjt^ti^ {^^y-fS B 1 0 : YE S, 7.'rV:fSB 1 
1:YES),MIDI T^-^^^iPS 2 3 li. ^ J: 7CC7)M 

I D i7^-^CDMSN:!b'^ rcj -e&^r ^^r^ffSII't'S (X-T^^y :/S B 1 2) „ d 
®mif«. ±«&bfe7'-^ ^^5^ (®4) ic^VAT. Msm)^ rcj -e^ 
-SMI D 15=^-^5? li, $fc®#-fi5:7=-^*^ rc4j icigg|$tis:ii:{cS^X 

[0 0 6 8] 

±fa(Z)<k^lC7S®M I D I^-^(DMS Bjb^ rcj T'^Sr 
MI D iT^-^Sr^m^S 2 3 r^^5^-^^;^^g|j >''SB 2 0~ 

SB 24) S:^?V^, ^MSB Tcj lC=^^-r -SM I D I ^- ^ $:^^-t<&o CICD 

^0Dra^i-^lMbfc%cz)^:|l^i|•T?&-5fe^^)l¥^L/^v^)^)^, MI D i^-^^m^p 

3 2 3li, ^mL,X^m^t\,^^&7'~^ rOj (^^'-a^DlS) 5t:®M 

I D I5^-^®L SN*^ roj -efe^r $:mil1-<5 (.:7.7'v:fs b 2 i ) . 
35et)t)5S®M I D I i=^-^©>?.5^-^::^>7-«-r htt rcoj r t $:TOrf-rs 

„ ^bT. x5^-^:^A-r h*'« rcoj "^^SM I D 15=^-^1*, ^^t-<55^- 
^/t-f hjbU^#^-ts:ih%;WS[It-<5 (J!^_h:^7"^y >''S B 2 2) „ 

[0 0 6 9] 

MI D 15=^-^^^135 3 2 3tt, § ^lCi^^LT#fc*&$tl-5 2 tDCD^^T^-^ 
1 6 i:D 1 7) loOT^-afA^h r2 0j iy.'rv^ 
SB23) , MIDI ^- ^ rc O 2 0 J ( S B 2 4 ) , mmM-^'r 

[0 0 7 0] 

^LT, midIt'-^^^^s 2 3ii, rw^-^^^^^iij 

18, D19) , MIDI "T-^W^^^ 2 3 ^tl^®#^ 
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"r-^ rpj ^WM-^^ (>?.T-^y B 3, SB4) „ J^_t:^)'«, MIDI^-^ 
^^^3 2 3 iCj^^^.fe^^'-^ rFFC4020FFj (t^-^D11~D19 
) *^#^5^$tlfe#-^(Z)MI D I5'-^^m^3 2 3 (Z)$lI1^f%^T-feU> 0 3 0 
, r®M^C^^■j■SM I D I "r-^W^k^^, 2 3 7&^e>ffi;^7$tl^M I D I -5^-^ 

[0 0 7 1] 

M I D I5^-^^^^3 2 3 CN i b b 1 e X h U -i:s^-t5f rpFC 
5 4FFJ y^j^f^^^nfcS-^^. MI D iT^-^^^gpS 2 3li_h^L^(Z)i:|^ 
^(DSU^Sr^f e>c i-:^t5t>, ^(7)^^13:, -^^t^-^ rcj (C^^bT#^7^- 
^ rSj (^•T.f-vrfS^ 5 : YE S, T.'f'VZrS'Q 10 : YES, 

X5^*y:/S B 11 : N O, :;^S B13:YES) „ i:oT, MIDI -r- 

^^Sl^3 2 3li, M I D l7^-^©MSNti Tpj ilWJL/ (X5^^y>^SBl 

4), $ e>{c^^bT#^i^$tx-5#e:v='-^ r4j tCcfcy, midit'-^ox 
rp 4 J -Tjfe-s^m'J-r-s (:^5=-^y:/s B 2 o : ye s> 

y:/SB2 1) „ ^(Z)fi&®M^t^^lCoVATli, ±.^\^tL^m-}Ln\:''^'Sa^fz.^ 
[0 0 7 2] 

(=R^*:M3) M I D I v^-i5?^glSlS3 2 3JC rppcAFFj ^ D 2 1~ 

D26) i:V^e)NibbleXh U - (Bf3 1) „ i 

©S-^^, Ml D l7=^-^^mBP3 2 3 tt, ^-r r^t^^^^^^aj 

>^sBi~sB6) $:ifTV>, rpj Je^^cD#feT'-^7^>^^^$tl-s^-e, 

ti:t#^5^-^li*Em-rsM^^^^f ^ (X5^^y>^SB2, SB 3, SB 4) „ J: 
oT, ^^-^^-^D 2 1 ^D2 2ld: Tpj T'^S;feib*sm-r-5. 
[0 0 7 3] 

i5^tC, #^5^-^ rcj (5^-^D2 3) A'5#tJ^$tlSil (X7^-/-/SB2 : 
YES) , MI D I5^-^^^^3 2 3 li, Tpj li\Xt^\\f-m 

7c®Mi D i5^-a?®5fem7=-^{cffiS-rs=fo(Z)T?^-g>i:m'J-rs (>^7">y:/S 
B 3 : NO, T.^v-ZT^'Q 5 : YE S) „ fcT^^L, L fc® I^^OSffiC J: 

y, -^fe-x-^? rcj ©aL;^)Np,lijt:a)MI D l7^-^(Z)MSN(Z)'f@S:#^t--5 3: 
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[0 0 74] 

^<D^. MiDiT'-^^mms 2 Sit. mmmm^^-^'^mmmi (x 

7=-^y:^SB 1 O — S B 1 5) ^n-z)ii)K :i^M,i^m'Vlt. ^^£7=^-3? taj (7=^- 
a?D24) ifm^^ii^:it.icrjt:5o ro^^^^-^offlj: MIDI5=-^ 

^^gP3 2 3ti, ^©MI D I 7=^— ^fCDMS N;&> rpj , hSNtf"^ Taj "^^-5 
Sr^flSU-r-S (XT^^y^S B 10, SBll, SB13, SB15)„ 

:^s<, r<z)ffMtd:, i^L^T^-^^SI 5^ (04) ^c^^-^•s, ms 

N*^ rpj Tfe-&MI Dl7^-^©^il|:^^lC^t5<%®"e^'5o 
[0 0 7 5] 

^bX, M I D I 5^-^^^gP3 2 3 1*, ;^5^-^X>'-?-f h*'^ rpAj 
•5^>y^SB 2 2)., rcD^-^tt, MI D lT'-^f^^gP3 2 3 MID It"- 

^ rpAj (SB 2 4) , ^mhx^^^-^n^M^&'r-^^mm-&-r 

[0 0 7 6] 

^LT, MI D I^-^^^^3 2 3li, ^n^fj^ 

(^-^D 25, D26) , MID It'-^^^^3 2 3 li, :itie>®#fi 
rpj (^7^^y:/S B 3, SB4) „ }^±t>\ MID I 7^-^ 

^S|g|$3 2 3 ICN i b b 1 MJ-At^-^ rppcAFFj (5'-^D2 1 
~D2 6) i!)m^^tlt^m^<DM I D ly^-^mU^S 2 SCDM^f^^X^y, 
03 2 li, 3©MlCfel^SM I D l7^-^^^aS3 2 3 >?)^ e> fB:^ S tl-SM I D I 

7^-^5:^bfe=fo©"efes„ J!^±, MiDiT^-^^^gps 2 3ii, =^mmmm 

4;*;, -^^^^tl-S^^-r-S-^^T^-^^^^^TcOMI D 17=^-^ 
[0 0 7 7] 
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03 3 li, &.±Mmvr=.M I D 1 5^-^^iisis3 2 3 rti^ 3 -ocDrnm 
i^mmmnmmmi 901, TOtiM^^^^-^^m^o-ai 9 0 2^cfct)^^^# 

9 0 3) ©S^jM@$:^L^t)CDT'fe-&c 

[0 0 7 8] 

tl«<fc<, 4 (=2 2) fiDP SK$:$gMb:t^-a-tCtt, -^^5='-^$:2tf-/ h 

«^-rtiiJj:vNo *7^. :^-vUTM?siS[, ^mm^(D:^m. &m^mmmm(Dm 

[0 0 7 9] 

[m®^#^m^i5] 

m 2 ] mmmmmt)^mMvx\i^^^m(Dw^m^m(D-mx:^^ y^m^ 

[0 3 ] 01 jC^^f M I D I -^D a t a^M=^t/a.~}V 1 1 (D:/n v^M 
[04] MIDI-»Dat a^g|^i/zi.-;V 1 1 ^Ci3V^TM V^^^- 

ilT^ - :/>n/ S: ^ 0 1? s o 

[0 5] IHM I D I^D a t a i;^':! 1 1 J3l:t -£>7=- ^SlP^ 

W 5: fi^ f (?) 0T' -5 „ 
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[0 6] mU I D I -*D a t a^^^S^^-;!/ 1 1 lZi5\f ^y^- ^M^P^ 

[S7] mu I D I ->D a t a^^^-:;^-;i/ 1 1 iZ^i'f^^-'^m^P^ 
[0 8] I^M I D I -^D a t a^m^i>'^-;i/ 1 1 iC^l^t ^^^P^ 
[0 9] IMMI D I-^D a t a^^^i;^-;i/l 1 {Cfelt^^'- ^g^^P^ 

^ S: fi^9 S 7t 0 -e ^ s . 

[01 0] I^MI D I^D a t a^il^i;^-;i/l 1 tCfeltST^— ^^il 

-r S 7t i?) © 0T' -5 o 
[011] :^mmmmiZ^n^l 6DPSK##®3&^gB«^-KtCLT 
^i"0"tr^'So 

[012] 011 KB-t 1 6 D p s Km-^<D^mmw:^m^^mmmim}i 

[013] muz^-t^M'^P^-JVl 2G)^^$:^t-^n^y ^r0-efeS 

o 

[014] 01 jc^-t^m^gi 0 o<Dm^^^-t^uy i^mx&^o 

[015] 01 4izm-t'^mmi 1 o<Dm^^^-r^uy ^mx^^^o 

[016] 01 4{c^-r Y^m^i 2 ocDmrn^^-t-^^uy ^mx:^^o 

[017] 01 4lC^i-Y^m^l 2 0, Q^ffi^lSO, P^ffi^l4 

0 ^mm't^-:fu^^2^K^^^m(D^n^m-t-yu-^-7-'hX$>^). (a) 

itmji.mM(D^m^\:)\y'-^y(Dyu-x:^v. (b) itm7hmm)v-^y<Dyu 

[018] 01 4}C^-rA^m^l 7 0 $:=^^-r<5>^D^''^AlCj:€>^ffi 

:7n-5=-^- hT?& (a) it^jhmm(Dii^Mit)v-^y(Dyu 

[019] 01 lZ^-tm.M^P^-JV3 KDm^^^-tzfU^y ^mX^^ 

o 

[020] 019 iz^-tmm^mm^ 312 o^gfesr^-r ^'n -/ ^ mx:^ 

3 3 ffi|iE# 2001-3038225 



#2 000 — 363725 

[02 1] 01 9 izm-tu^mn-^mmm^mm^ 3 1 3<Dmm^^t-:r 

[02 2] 01 9{C:g^t-l 6 DPSKr> • Vy:/IlIS&3 1 6 (Dm^^B 

[02 3] mi 9 iz^-t h V 3 1 4.(Dm^^Bty^uv^m-v^ 

So 

[02 4] 01 9 jC^-r P L L mg^ 3 1 5®«^^^-r^D'y i?01?fe-S 

o 

[02 5] Data -M I D I ^^^S;?^-;i/3 2 CD^^$:zj^i--;^n *y ^ 

;i/3 2©^SII^^$:a^i->' 
;i/3 2 ®^ai%^$:^-r0 

;i/3 2 (D^mp^^^^-tm 

;i/3 2CD^ai^^S:^i-0 

;i/3 2®^af^^^^i-0 

;i/3 2®^3®P^^$:zf^t-0 
;i/3 2 ®MS|:^^$:^t*0 

;l'3 2(D^mm3m'^^^^ 
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0-e^So 

[026] imData-MIDI 

[02 7] imD a t a -M I D 

[028] iHfD a t a -MI D I^il^$;?rr- 

[02 9] IHD a t a -M I D I^il^^;?^- 

[03 0] imD a t a -MI D I^g|^i;?rL 

[03 1] imD a t a -M I D I^il^^;?^ 

[03 2] I^D a t a-MI D I^il^S^'ri 

[03 3] I^D a t a-^M I D 

o 
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